«, 2) UK Patent Application,i 9 ,GB 2 06 1 623 A 



O 
O 



(21) Application No 8029845 

(22) Date of filing 
16 Sep 1980 

(30) Priority data 

(31) 87284 

(32) 23 Oct 1979 

(33) United States of America 
(US) 

(43) Application published 
13 May 1981 

(51) INT CL 3 H06K 1/02 

(52) Domestic classification 
H1R AK 

(56) Documents cited 

GB 1354803 

GB 1142627 

FR 1239226 A 

US 4109299 A 

US 3772776 A 

US 3362005 A 
(58) Field of search 

H1R 

H2E 

(71) Applicant 
Tektronix Inc 

4900 SW Griffith Drive 
Beaverton 
Oregon 97005 
United States of 
America 

(72) Inventors 
Jaime A Navia 
Robert E Twigg 

(74) Agents 

Potts Kerr & Co 
15 Hamilton Square 
Birkenhead 
Merseyside L41 6 BR 



(54) Interconnecting conductive 
paths between a main circuit 
board and ajacent circuit boards 

(57) A single circuit board 1 0 is 
provided with aligned spaced open- 
ings 1 2 which have ends of circuit 
paths located on each side of the 
openings. Electrical components 18 
are loaded into the board which are 
interconnected by the circuit paths 
and electrical connectors 20 are in- 
serted into the ends of the circuit 
paths across the openings. The 
components and connectors are sol- 
dered in position and the board is 
tested. Areas between the spaced 
openings are removed to form two 
or more separate circuit boards 
1 0a, 1 0b, 1 0c. The electrical con- 
nectors are bent so that one circuit 
board is positioned at an angle with 
respect to the other board. 




The drawings originally filed were informal and the print here reproduced is taken from a later filed formal copy. 
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SPECIFICATION 

Method and apparatus of interconnecting 
onductiv paths b tw n a main cir uit 
5 board and adjac nt ircuit boards 

Background of the Invention 

The present invention relates to a method and 

apparatus of interconnecting conductive paths 

10 and more particularly to a method and appa- 
ratus of interconnecting conductive paths be- 
tween a main circuit board and adjacent cir- 
cuit boards. 
Various schemes have been utilized to inter- 

1 5 connect conductive paths of adjacent circuit 
boards when the boards are disposed parallel 
to each other, in the same plane or at an 
angle with respect to one another. These 
interconnection schemes are disclosed in U. 

20 S. Patent Nos. 2,740,097; 3,184,645; 

* 3,362,005; 3,772,776; 4,109,299 and 
French Patent No. 1 ,239,226. 

These schemes are directed to particular 
concepts of making interconnections between 

25 conductive paths of adjacent circuit boards 
after the boards have had components added 
thereto, they have been soldered in place and 
then tested. This is normal practice, however 
it takes time and expense to treat each circuit 

30 board separately, and, after they have been 
interconnected, tests will be conducted to 
make certain the circuits on the boards have 
been properly interconnected as required. 

35 Summary of the Invention 

A large circuit board is formed which is 
divided into a main circuit board and at least 
one secondary circuit board. Oblong openings 
separate the main circuit board from the sec- 

40 ondary circuit board and the boards are pro- 
vided with small areas between the oblong 
openings to maintain the boards together for 
purposes of installing electrical and electronic 
components therein, inserting electrical con- 

45 nectors across the oblong openings where the 
ends of circuit paths of each board are located 
to interconnect these circuit paths, flow sol- 
dering the components and connectors in po- 
sition, testing the boards, removing the areas 

50 between the oblong openings, and bending 
the electrical connectors so that the secondary 
board is disposed at an angle with respect to 
the main board. 

A primary object of the present invention is 

55 to form a large circuit board into a main 
circuit board and at least one secondary cir- 
cuit board, interconnect the circuit paths 
therebetween, by aligned connectors, flow sol- 
der the components and connectors and test 

60 the board. 

Another object of the present invention is 
the provision of applying electrical connectors 
to the ends of the circuit paths of a circuit 
board which have electrical components 

65 therein, soldering the components and con- 



nectors to the b ard, testing the board and 
separating th b ard into s parate circuit 

* b ards along the c nnectors. 

A further object of the pres nt invention is 

70 t provid a circuit interc nnecting nds of 
circuit paths across openings in the board, 
soldering the components and connectors to 
the board, testing the board, removing ar as 
of the board between the openings to sepa- 

75 rate the board into separate circuit boards 
interconnected by the connectors and bending 
the electrical connectors to position the s pa- 
rate boards at an angle with respect to on 
another. 

80 An additional object of the present inv ra- 
tion is the provision of a circuit board having 
circuit paths thereon for interconnecting elec- 
trical components, aligned openings located in 
the board which are separated by areas, nds 

85 of circuit paths disposed on each side f the 
openings for receiving electrical connectors to 
interconnect the circuit paths, the areas b - 
tween the aligned openings are removabl to 
separate the board into separate circuit boards 

90 and the separate boards can be disposed at 
an angle with respect to one by bending the 
connectors. 

The foregoing and other objects, features 
and advantages of the invention will be appar- 

95 ent from the following more particular d scrip- 
tion of a preferred embodiment of the inven- 
tion as illustrated in the accompanying draw- 
ing. 

1 00 Brief Description of the Drawing 

Figure 7 is a top plan view of a circuit 
board soldered in position; 

Figure 2 is a perspective view of the board 
of Fig. 1 illustrating the board being separ- 
105 ated into separate circuit boards disposed at 
an angle with respect to one another; 

Figure 3 is a cross-sectional view taken 
along lines 3-3 of Fig. 1; and 

Figure 4 is a cross-sectional view taken 
1 10 along the lines 4-4 of Fig. 2. 

Detailed Description of the Invention 

Turning now to the drawings, a main 
printed or etched circuit board 10 is formed 

1 1 5 of a suitable insulating material and it has 
aligned ablong openings 1 2 formed th rein 
and they are separated by areas 14. In this 
way, board 10 is separated into a main board 
10a and secondary boards 10b and circuit 
.120 paths 16 of conductive material are provided 
on board 10 and ends of some of the circuit 
paths surround holes extending through 
boards 1 0a, 1 0b and 1 0c in which leads of 
electrical components 18 are inserted. Circuit 

125 board 10 can have conductive paths on the 
top and bottom surfaces thereof or it can be a 
conventional multilayer circuit board as de- 
sired. Th conductive paths interconnect the 
electrical compon nts t form lectronic circu- 

1 30 its n ach of boards 1 0a, 1 0b and 1 0c. 
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Some ends of circuit paths 18 terminate* 
adjacent oblong openings 1 2 in an aligned 
row on each side of the openings and therea- 
cross and these ends surround connector- 
5 receiving holes that extend through boards 
10a, 10b and 1€c. Ends of staple-shaped or 
U-shaped electrical connectors 20 are posi- 
tioned in respective aligned holes across open- 
ings 12 to interconnect circuit paths between 
10 boards 10a, 10b and 10c. In this way, elec- 
tronic circuits on each board 10a, 10b and 
10c are interconnected. The bights of electri- 
cal connectors 20 are crimped thereby de- 
formed to form bending sections 22. The 
1 5 connectors are formed and inserted in the 
aligned holes in the ends of the circuit paths 
by a machine that cuts a continuously-fed tin- 
cbated copper wire to a desired length, the 
cut wire is formed into a U-shape and the 
20 bight is crimped, then the U-shaped connector 
is inserted into respective aligned holes. 

In practice, board 1 0 is loaded with electri- 
cal components and these components and 
circuit paths form electronic circuits on boards 
25 10a, 10b and 10c and electrical connectors 
are inserted into the aligned holes across 
openings 1 2 to interconnect the circuits. The 
ieads of the components and ends of the 
connectors can be inserted into the board 
30 holes manually* by operator^controlled ma- 
chines or by computer-controlled machines. 

After insertion of the components and con- 
nectors into board 10, it is then soldered by 
conventional soldering techniques such as, for 
35 example, flow soldering. The board is then 
tested by conventional board-testing equip- 
ment, and, when testing has been completed, 
areas 1 4 are removed by cutting or the like. 
Boards 1 0b and 1 0c are then disposed at an 
40 angle with respect to board 10a by bending 
connectors 20 about bending sections 22. 
Thus, electrical connectors 20 act as hinge 
means as well as mechanical support means 
to support the boards relative to one another. 
45 Boards 10b and 10c can be disposed at any 
angular disposition to accommodate any confi- 
guration. Thus, the completed board 10, with 
boards 1 0b and 10c disposed at right angles 
with respect to board 1 0a, can constitute the 
50 complete circuit arrangement for an electronic 
instrument and this board can be positioned 
in an electronic cabinet which will be an 
electronic instrument such as an oscilloscope, 
counter DMM, etc. 
55 The present invention therefore enables a 
single circuit board to be loaded with compo- 
nents to be interconnected by circuit paths to 
form electronic circuits and electrical connec- 
tors to be inserted into the board in aligned 
€0 rows to interconnect the circuit paths. The 
board is then, subj cted to a s id ring op ra- 
tion to s Id r th components and connectors 
in position whereaft r it is test d. Areas- of the 
board are removed adjac nt th conn ct rs so 
65 that the board is formed into a main circuit 



board and secondary circuit boards and the 
connectors are bent to positi n th secondary 
boards at an angle with respect to th main 
board. 

70 While this invention has been particularly 
shown and described with reference to a 
preferred embodiment thereof, it will be un- ' 
derstood by those skilled in the art that vari- 
ous changes in form and details may be made 

75 therein without departing from the spirit and 
scope of the invention. 

CLAIMS 

1 . A circuit board comprising a planar 

80 member of insulating material having spaced 
conductive circuit paths secured to at least 
one surface thereof, aligned openings pro- 
vided in said planar member separated by 
areas to separate said member into a main 

85 section and a secondary section, and ends of 
some of said circuit paths disposed in 
alignment on each side of said openings for 
receiving electrical connectors therein to intern- 
connect the circuit paths between the main . 

90 section and secondary section, said areas 
upon being removed enabling said secondary 
section to be disposed at an angle with re- 
spect to said main section by bending said 
electrical connectors. 

95 2. A circuit board according to claim 1 
wherein said openings are oblong. 

3. A method of making two circuit boards 
from one circuit board, comprising the steps 
of: 

1 00 loading the circuit board with electrical 

components thereby forming electronic circu- 
its connected together by circuit paths on the 
circuit board; 

inserting electrical connectors into aligned 
105 ends of circuit paths disposed on each side of 
spaced openings in said circuit board with the 
electrical connectors extending across said f 
openings to interconnect; 
soldering the components and electrical 
110 connectors to their respective circuit paths; 
testing the circuit board; 
removing areas between said spaced open- 
ings to separate the circuit board into two 
circuit boards. 
115 4. A method according to claim 3 which 
includes the further step of bending said elec- 
trical connectors thereby positioning one cir- * 
cuit board at an angle with respect to the 
other circuit board. 
1 20 5. A circuit board substantially as herein- 
before described, with reference to and as 
illustrated in the accompanying drawings. 

6. A method of making two circuit boards 
from one circuit board substantially as herein- 
125 before described. 
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